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Trend Study 16C-3-02

Study site name:   North Manti Face .  Vegetation type:   Big Sagebrush - Grass .

Compass bearing:  frequency baseline 180 degrees magnetic (line 3-4 @ 150°M).

Frequency belt placement:  line 1 (11 & 95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Manti LDS temple visitor’s center in Manti, proceed north on Highway 89 for 1.5 miles.  Just south
of Miller's feedlot, turn east on a dirt road (Miller’s Lane) and go 0.7 miles to a gate.  Proceed down the road
another 0.25 miles to a fence.  Continue 0.7 miles to a fork in the road.  Go right for 0.4 miles crossing a cattle
guard onto DWR property to another fork in the road.  From here, stay left switchbacking up the mountain for
0.35 miles to another fork.  Stop here and walk 35 paces at 220 degrees magnetic to the 0-foot baseline stake,
which is marked by browse tag #9044.

Map Name:   Ephraim Diagrammatic Sketch

Township  17S , Range  3E , Section  33  GPS:   NAD 27, UTM 12S 4349221 N 449397 E 
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DISCUSSION

North Manti Face - Trend Study No. 16C-3

The North Manti Face trend study samples a mountain big sagebrush community with a substantial juniper
component.  Like many of the trend studies in management unit 16C, it is located on Division land.  The area
is important winter range for big game, especially deer.  Quadrat frequency of deer pellets was high in 1997
and 2002 at 67% and 58% respectively.  Pellet group transect data taken in 2002 estimated 181 deer days
use/acre (448 ddu/ha) and only 2 elk days use/acre (5 edu/ha).  Several sheep pellet groups were also sampled
in the transect which were apparently from trespass.  The abundance of juniper on the site provides good
thermal cover for wintering animals.  The site lies on a moderately steep (30-40%), west facing slope at an
elevation of 6,760 feet.  

The SCS classifies the soil as somewhat excessively drained, very cobbly loam in the Fontreen series.
Effective rooting depth, at the site, was estimated at less than 9 inches in 1997.  Soil textural and chemical
analysis indicates a clay soil with a slightly alkaline reactivity (pH = 7.4).  Rock and pavement are abundant
on the surface and throughout the profile providing 41% cover in 1997 and 49% in 2002.  Due to the
abundance of rock and pavement, bare soil was low at about 8% in 1997 and 2002.  Over half of the vegetative
cover on the site comes from herbaceous species which provide important soil protection on the steep slopes. 
The amount of litter cover on the site is moderately low, but did increase in 2002 to 33%.  Originally, sheet
erosion was active and there were numerous rills and small gullies.  There has been heavy terracing in the past,
but erosion is currently minimal as the soil surface is heavily armored with rock and pavement.  The ratio of
protective cover to bare soil is good at over 3:1 in both 1997 and 2002.  Soils were determined as stable by an
erosion condition class assessment done in 2002.  

The key browse species is a moderately small population of mountain big sagebrush.  In 1989, sagebrush were
heavily hedged and 93% of the mature population showed heavy use.  Utilization was more moderate in 1997
with 36% of the population showing heavy use.  However, heavily browsed plants increased up to 76% in
2002.  Mountain big sagebrush density was initially estimated at 2,865 plants/acre from density plot data in
1989.  With the extension of the sampling baseline and use of strip counts rather than circular plots in 1997
and 2002, actual density is much lower.  These sampling modifications give more accurate estimates of shrub
densities which are often clumped and/or discontinuous in their distributions.  Density was estimated at 1,000
plants/acre in 1997, declining to 840 plants/acre in 2002.  The increase in dead plants and the loss of the entire
young age class in 2002 are the reasons for the decline in density.  Percent decadence and plants displaying
poor vigor both increased between 1997 and 2002.  Increases in decadence (36% to 52%) and poor vigor (18%
to 33%), and a decline in reproduction (young plants), often accompany drought as was the case in 2002.  In
addition, the proportion of the decadent age class classified as dying (>50% crown death) was high in 1997
and 2002 at 50%.  With no seedling or young plants sampled in 2002, declines in density may continue in the
future as the recruitment from young plants is not adequate to maintain the population at the present time. 
Leader growth on mountain big sagebrush was low averaging only 1.3 inches in 2002.  

Other palatable browse species on the site include squaw-apple, white-stemmed  rubber rabbitbrush, four-wing
saltbush, serviceberry, and snowberry.  Most of these have been moderately to heavily browsed as they occur
in low densities.  Even the junipers showed evidence of highlining.  Juniper density was estimated at 75
trees/acre from point-center quarter data taken in 2002.  A zone of oakbrush occurs to the east and up slope of
the site.  Broom snakeweed is moderately abundant but made up only 4% of the browse cover in 2002, with a
population density estimated at about 3,100 plants/acre.  

Bluebunch wheatgrass is the most important understory species as it provides an important role in soil
stabilization on the site.  Bluebunch wheatgrass is distributed uniformly over the site as it occurred in over
90% of the quadrats in all sampling years.  It provided 94% of the grass cover in 2002, an increase from 89%
in 1997.  Even with drought in 2002, nested frequency of bluebunch remained stable.  Sandberg bluegrass is
the second most abundant grass, but this species significantly declined between 1997 and 2002 with drought. 
Grasses showed little to no use in 2002, and Sandberg bluegrass was already dried up when the site was read
in July of 2002.  Two annual bromes, cheatgrass and Japanese, were present on the site in 1997 at low
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densities.  In 2002, Japanese brome was not sampled at all, and cheatgrass was sampled in only one quadrat. 
As a group, perennial grasses showed an 18% decline in sum of nested frequency in 2002 with nearly all of
this decline coming from Sandberg bluegrass.  

Forb cover was average in 1997, but species diversity was moderately high with 29 species being sampled.  As
with other sites in the Central Region, forbs declined in 2002 with drought.  One species, rock goldenrod,
remained stable in frequency and is the dominant forb species on the site.  As a group, perennial forbs showed
a 39% decline in sum of nested frequency between 1997 and 2002.  

1989 APPARENT TREND ASSESSMENT 

With the important but variable ground cover provided by the bunch grasses on this steep and erodible slope,
soil loss appears to continue.  Soil trend seems to be on the down side.  The vegetative trend appears stable in
terms of species diversity and age class distributions.  The abundance of snakeweed is not always necessarily
an indication of a downward trend.  

1997 TREND ASSESSMENT

There have been some changes in the characteristics of the ground cover.  Combined  rock and pavement cover
has decreased from 59% to 41%.  With the increase in percent bare soil, this would probably indicate that soil
has covered some of the surface rock.  Percent litter and bare soil both increased slightly.  The ratio of
protective cover (vegetation and litter cover) to bare soil is good at over 3:1, but the slope is steep at 40%. 
Soil trend is considered stable at this time.  Browse trend is considered slightly down for mountain big
sagebrush, which makes up 29% of the browse cover.  The decline in density from 2,800 plants/acre to 1,000
plants/acre is more a reflection of the greatly improved sampling design than an actual loss of plants. 
Reproduction increased, and use remains moderate to heavy.  More plants had a poor vigor rating in 1997, and
decadence remains high at 36%.  Juniper makes up over half of the browse cover on the site, which may be
detrimental to the sagebrush population in the future.  Browse trend will continue to decline in the future if
juniper becomes more dominant and the forage species decline.  Trend for perennial herbaceous species is
slightly down with sum of nested frequency for grasses and forbs both showing slightly downward trends.  

TREND ASSESSMENT
soil - stable (3)
browse - slightly down (2)
herbaceous understory - slightly down (2)

2002 TREND ASSESSMENT

Trend for soil is stable.  The ratio of protective cover (vegetation, litter, and cryptogams) to bare soil remains
good at over 3:1.  The dominant understory species, bluebunch wheatgrass, remained stable in frequency and
cover.  Erosion remains minimal.  Trend for browse is down.  With drought and heavy deer use in winter
months, sagebrush is showing several negative effects.  Density and reproduction both declined, while use,
decadency, and poor vigor all increased.  Other palatable species such as serviceberry, fourwing saltbush, and
squaw apple remain in low densities and show moderate to heavy use as well.  The herbaceous understory has
a slightly downward trend.  The dominant species, bluebunch wheatgrass remained stable in 2002, but
Sandberg bluegrass significantly declined in nested frequency as did the perennial forb component due to
drought.

TREND ASSESSMENT
soil - stable (3)
browse - down (1)
herbaceous understory - slightly down (2) 
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HERBACEOUS TRENDS -- 
Herd unit 16C, Study no: 3
T
y
p
e

Species Nested Frequency Quadrat Frequency Average
Cover %

'89 '97 '02 '89 '97 '02 '97 '02

G Agropyron intermedium - - 3 - - 1 - .00

G Agropyron spicatum 287 268 254 98 96 93 10.96 11.42

G Bromus japonicus (a) - b42 a- - 13 - .16 -

G Bromus tectorum (a) - b35 a1 - 15 1 .15 .00

G Oryzopsis hymenoides - 1 - - 1 - .03 -

G Poa fendleriana b60 a23 a14 26 10 6 .15 .22

G Poa secunda ab105 b137 a79 47 56 34 .85 .46

Total for Annual Grasses 0 77 1 0 28 1 0.31 0.00

Total for Perennial Grasses 452 429 350 171 163 134 12.00 12.12

Total for Grasses 452 506 351 171 191 135 12.31 12.13
F Alyssum alyssoides (a) - 8 1 - 3 1 .01 .00

F Antennaria rosea - 3 1 - 1 1 .00 .03

F Arabis spp. - 3 1 - 1 1 .00 .00

F Arenaria fendleri a- c111 b49 - 43 20 1.11 .25

F Astragalus megacarpus b24 a5 a- 10 2 - .01 -

F Astragalus spp. a- b15 a- - 7 - .26 -

F Astragalus utahensis - 7 - - 3 - .01 -

F Camelina microcarpa (a) - 9 - - 4 - .02 -

F Calochortus nuttallii - 4 - - 2 - .01 -

F Cirsium spp. b18 a5 a1 12 3 1 .06 .00

F Crepis acuminata 12 6 3 6 4 1 .02 .00

F Cryptantha spp. b16 a4 a- 7 1 - .03 -

F Cymopterus spp. - 1 - - 1 - .00 -

F Descurainia pinnata (a) - 4 - - 1 - .03 -

F Eriogonum brevicaule - - 8 - - 4 - .07

F Erigeron spp. - 4 - - 2 - .04 -

F Eriogonum jamesii b13 b13 a- 5 5 - .36 -

F Eriogonum umbellatum - 2 - - 1 - .03 -

F Haplopappus acaulis a6 a3 b20 2 1 11 .15 .22

F Helianthus annuus (a) 1 - - 1 - - - -

F Lathyrus brachycalyx - - 2 - - 1 - .00

F Lappula occidentalis (a) - 2 - - 1 - .00 -

F Leucelene ericoides ab21 b41 a20 7 14 10 .98 .15

F Penstemon humilis - - 2 - - 2 - .03

F Penstemon spp. b50 a11 a18 23 5 6 .10 .10

F Petradoria pumila 46 47 49 16 22 22 1.78 2.18

F Phlox hoodii b182 a29 a15 68 13 7 .14 .16



T
y
p
e

Species Nested Frequency Quadrat Frequency Average
Cover %

'89 '97 '02 '89 '97 '02 '97 '02
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F Phlox longifolia 10 18 16 4 7 7 .06 .10

F Ranunculus testiculatus (a) - b160 a34 - 56 13 .62 .06

F Streptanthus cordatus - 1 - - 1 - .00 -

F Tragopogon dubius 1 - - 1 - - - -

F Vicia americana - 3 - - 1 - .03 -

Total for Annual Forbs 1 183 35 1 65 14 0.69 0.07

Total for Perennial Forbs 399 336 205 161 140 94 5.22 3.34

Total for Forbs 400 519 240 162 205 108 5.91 3.41
Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS -- 
Herd unit 16C, Study no: 3
T
y
p
e

Species Strip
Frequency

Average
Cover %

'97 '02 '97 '02

B Amelanchier utahensis 1 2 .00 -

B Artemisia nova 2 0 - -

B Artemisia tridentata vaseyana 37 33 3.92 4.14

B Atriplex canescens 2 0 .15 -

B Chrysothamnus depressus 17 12 .54 .40

B Chrysothamnus nauseosus
hololeucus

5 5 .09 .38

B Chrysothamnus viscidiflorus
viscidiflorus

4 5 .01 .19

B Gutierrezia sarothrae 37 42 .25 .53

B Juniperus osteosperma 5 6 8.07 7.50

B Peraphyllum ramosissimum 1 2 .38 -

B Pinus edulis 0 0 - .63

B Symphoricarpos oreophilus 1 2 .00 .03

Total for Browse 112 109 13.45 13.82
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CANOPY COVER -- LINE INTERCEPT 
Herd unit 16C, Study no: 3
Species Percent

Cover
'97 '02

Amelanchier utahensis - .08

Artemisia tridentata vaseyana - 3.50

Chrysothamnus nauseosus - .17

Chrysothamnus nauseosus
hololeucus

- .33

Gutierrezia sarothrae - .58

Juniperus osteosperma 12.6 6.58

Symphoricarpos oreophilus - .03

Key Browse Annual Leader Growth
Herd unit 16C , Study no: 3
Species Average leader

growth (in)
'02

Artemisia tridentata vaseyana 1.3

Point-Quarter Tree Data
Herd unit 16C , Study no: 3
Species Trees per

Acre
Average
diameter (in)

'97 '02 '97 '02

Juniperus osteosperma 84 75 6.0 5.7

BASIC COVER -- 
Herd unit 16C, Study no: 3
Cover Type Nested

Frequency
Average Cover %

'97 '02 '89 '97 '02

Vegetation 341 299 13.00 31.28 30.78

Rock 287 277 18.00 10.76 13.59

Pavement 345 349 41.25 30.36 35.96

Litter 381 373 23.00 25.97 33.26

Cryptogams 96 75 0 .58 1.37

Bare Ground 222 244 4.75 8.14 8.81

SOIL ANALYSIS DATA --
Herd Unit 16C, Study no: 03, North Manti Face

Effective
rooting depth (in)

Temp °F
(depth)

pH %sand %silt %clay %0M PPM P PPM K dS/m

8.7 56.4
(13.5)

7.4 32.0 27.4 40.6 7.4 9.4 201.6 .5
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PELLET GROUP FREQUENCY -- 
Herd unit 16C, Study no: 3
Type Quadrat

Frequency
Pellet Transect

Pellet Groups
per Acre

Days Use
per Acre (ha)

'97 '02 002 002

Sheep - 1 17 1 (3)

Rabbit 18 30 - -

Elk 6 1 26 2 (5)

Deer 67 58 2358 181 (448)

BROWSE CHARACTERISTICS -- 
Herd unit 16C, Study no: 3
A
G
E

Y
R

Form Class (No. of Plants)

1 2 3 4 5 6 7 8 9

Vigor Class

1 2 3 4

Plants
Per Acre

Average
(inches)
Ht.  Cr.

Total

Amelanchier utahensis

M 89
97
02

- - - - - - - - -
- - 1 - - - - - -
1 - - - - - - - -

- - - -
1 - - -
1 - - -

0
20
20

- -
21 37
17 23

0
1
1

D 89
97
02

- - - - - - - - -
- - - - - - - - -
- - - - - - 1 - -

- - - -
- - - -
- - - 1

0
0

20

0
0
1

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00%
'97 00% 100% 00% +50%
'02 00% 00% 50%

Total Plants/Acre (excluding Dead & Seedlings) '89 0 Dec:  0%
'97 20  0%
'02 40 50%



A
G
E

Y
R

Form Class (No. of Plants)

1 2 3 4 5 6 7 8 9

Vigor Class

1 2 3 4

Plants
Per Acre

Average
(inches)
Ht.  Cr.

Total
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Artemisia nova

M 89
97
02

- - - - - - - - -
1 1 - - - - - - -
- - - - - - - - -

- - - -
2 - - -
- - - -

0
40

0

- -
12 33

- -

0
2
0

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00%
'97 50% 00% 00%
'02 00% 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 0 Dec:  - 
'97 40  - 
'02 0  - 

Artemisia tridentata vaseyana

Y 89
97
02

2 - - - - - - - -
6 - - - - - - - -
- - - - - - - - -

2 - - -
6 - - -
- - - -

133
120

0

2
6
0

M 89
97
02

- 1 24 - - - - - -
2 12 12 - - - - - -
3 2 12 - - 3 - - -

25 - - -
26 - - -
20 - - -

1666
520
400

23 27
21 33
17 29

25
26
20

D 89
97
02

- - 16 - - - - - -
3 9 6 - - - - - -
3 1 11 - 1 6 - - -

15 - - 1
9 - - 9
8 - 3 11

1066
360
440

16
18
22

X 89
97
02

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

- - - -
- - - -
- - - -

0
220
520

0
11
26

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 02% 93% 02% -65%
'97 42% 36% 18% -16%
'02 10% 76% 33%

Total Plants/Acre (excluding Dead & Seedlings) '89 2865 Dec: 37%
'97 1000 36%
'02 840 52%

Atriplex canescens

M 89
97
02

- - - - - - - - -
- 2 - - - - - - -
- - - - - - - - -

- - - -
2 - - -
- - - -

0
40

0

- -
38 38
25 20

0
2
0

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00%
'97 100% 00% 00%
'02 00% 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 0 Dec:  - 
'97 40  - 
'02 0  - 



A
G
E

Y
R

Form Class (No. of Plants)

1 2 3 4 5 6 7 8 9

Vigor Class

1 2 3 4

Plants
Per Acre

Average
(inches)
Ht.  Cr.

Total

395

Chrysothamnus depressus

Y 89
97
02

1 - - - - - - - -
1 - - - - - - - -
- - - - - - - - -

1 - - -
1 - - -
- - - -

66
20

0

1
1
0

M 89
97
02

1 - - - - - - - -
24 13 - - 2 - - - -
27 - - - - 1 - - -

1 - - -
39 - - -
28 - - -

66
780
560

3 6
15 11

4 10

1
39
28

D 89
97
02

- - - - - - - - -
- 2 1 - - - - - -
- - - - - - - - -

- - - -
3 - - -
- - - -

0
60

0

0
3
0

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00% +85%
'97 40% 02% 00% -35%
'02 00% 04% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 132 Dec:  0%
'97 860  7%
'02 560  0%

Chrysothamnus nauseosus hololeucus

Y 89
97
02

- - - - - - - - -
2 - - - - - - - -
- - - - - - - - -

- - - -
2 - - -
- - - -

0
40

0

0
2
0

M 89
97
02

- 1 1 - - - - - -
3 - - - - - - - -
1 - - - - - - - -

1 1 - -
3 - - -
1 - - -

133
60
20

19 14
32 39
21 24

2
3
1

D 89
97
02

- - 1 - - - - - -
- 1 - - - - - - -
- 1 1 - 1 1 - - -

1 - - -
- - - 1
4 - - -

66
20
80

1
1
4

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 33% 67% 00% -40%
'97 17% 00% 17% -17%
'02 40% 40% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 199 Dec: 33%
'97 120 17%
'02 100 80%

Chrysothamnus viscidiflorus viscidiflorus

Y 89
97
02

- - - - - - - - -
4 - - - - - - - -
1 - - - - - - - -

- - - -
4 - - -
1 - - -

0
80
20

0
4
1

M 89
97
02

- - - - - - - - -
3 - - - - - - - -
3 - 1 - - - - - -

- - - -
3 - - -
4 - - -

0
60
80

- -
9 11
5 11

0
3
4

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00%
'97 00% 00% 00% -29%
'02 00% 20% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 0 Dec:  - 
'97 140  - 
'02 100  - 



A
G
E

Y
R

Form Class (No. of Plants)

1 2 3 4 5 6 7 8 9

Vigor Class

1 2 3 4

Plants
Per Acre

Average
(inches)
Ht.  Cr.

Total

396

Gutierrezia sarothrae

S 89
97
02

1 - - - - - - - -
6 - - 2 - - - - -
- - - - - - - - -

1 - - -
8 - - -
- - - -

66
160

0

1
8
0

Y 89
97
02

7 - - - - - - - -
80 - - - - - - - -

5 - - - - - - - -

7 - - -
80 - - -

5 - - -

466
1600

100

7
80
5

M 89
97
02

40 - - - - - - - -
45 - - - - - - - -

133 - - - - - - - -

40 - - -
45 - - -

133 - - -

2666
900

2660

7 7
9 9
4 5

40
45

133

D 89
97
02

6 - - - - - - - -
1 - - - - - - - -

18 - - - - - - - -

3 - - 3
1 - - -

15 - - 3

400
20

360

6
1

18

X 89
97
02

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

- - - -
- - - -
- - - -

0
20

420

0
1

21

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 06% -29%
'97 00% 00% 00% +19%
'02 00% 00% 02%

Total Plants/Acre (excluding Dead & Seedlings) '89 3532 Dec: 11%
'97 2520  1%
'02 3120 12%

Juniperus osteosperma

S 89
97
02

- - - - - - - - -
1 - - - - - - - -
- - - - - - - - -

- - - -
1 - - -
- - - -

0
20

0

0
1
0

M 89
97
02

- 1 - - - - - - -
4 - - - - - 1 - -
6 - - - - - - - -

1 - - -
5 - - -
6 - - -

66
100
120

79 98
- -
- -

1
5
6

X 89
97
02

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

- - - -
- - - -
- - - -

0
0

60

0
0
3

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 100% 00% 00% +34%
'97 00% 00% 00% +17%
'02 00% 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 66 Dec:  - 
'97 100  - 
'02 120  - 



A
G
E

Y
R

Form Class (No. of Plants)

1 2 3 4 5 6 7 8 9

Vigor Class

1 2 3 4

Plants
Per Acre

Average
(inches)
Ht.  Cr.

Total

397

Peraphyllum ramosissimum

Y 89
97
02

1 - - - - - - - -
- - - - - - - - -
- - - - - - - - -

1 - - -
- - - -
- - - -

66
0
0

1
0
0

M 89
97
02

- - 4 - - - - - -
- - - - - - - - 1
- - 1 - - - - - -

4 - - -
1 - - -
1 - - -

266
20
20

24 16
18 29
18 24

4
1
1

D 89
97
02

- - - - - - - - -
- - - - - - - - -
- - 1 - - - - - -

- - - -
- - - -
1 - - -

0
0

20

0
0
1

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 80% 00% -94%
'97 00% 100% 00% +50%
'02 00% 100% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 332 Dec:  0%
'97 20  0%
'02 40 50%

Symphoricarpos oreophilus

M 89
97
02

- - - - - - - - -
- - 1 - - - - - -
2 - - - - - - - -

- - - -
1 - - -
2 - - -

0
20
40

- -
6 15
3 7

0
1
2

% Plants Showing Moderate Use Heavy Use Poor Vigor %Change
'89 00% 00% 00%
'97 00% 100% 00% +50%
'02 00% 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '89 0 Dec:  - 
'97 20  - 
'02 40  - 

 


